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摘要: 主要介绍了一种 Cu的 CELT 加工的化学刻蚀体系和捕捉体系,并通过控制刻蚀时间、刻蚀
电流、刻蚀剂浓度、捕捉剂浓度等实验参数和优化电化学模板的制作工艺, 以规整的齿状结构为模




技术( Conf ined Etch-ant Layer T echnique 简称 CELT)作为一种新型的微加工技术
[ 1]
, 能够加工复
制出复杂三维结构, 到目前为止,该技术已成功应用于 Si、GaAs等材料微结构的复制加工[ 2, 3]。
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图 1 CELT 加工复杂三维微结构的
刻蚀过程示意图
图 2 利用 CELT 技术在 Cu表面
刻蚀加工的微结构
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Three-dimensional micromaching on Cu
application of confined etchant layer technique ( CELT)
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Abstract: As a novel microfabricat ion technique, CELT ( Conf ined Etchant Layer Technique) has a g reat sig-
nif icance for the development of m icro elect ro mechanical system ( MEMS) because of its capability of replicating
three dimensional complex st ructures. Previously, CELT has been successfully applied on semiconductor mater-i
als such as Si, GaAs. Recent ly the micromaching of Cu with three dimensional ( 3D) gear- like molds w as per-
formed by CELT regarding its good heat and electricity conduct iv ity and w ide application in MEMS. An ef fec-
t ive chemical etching and scavenging system for Cu micromachining has been found. By optimizing the exper-i
mental parameters, such as etching t ime, etching current density, concentrat ion of etchant or scavenger, w e ob-
tained the etched pattern w hich is approx imately negative copy of the gear- like mold. The results w ere analyzed
w ith SEM and AFM, which proves that CELT is a promising technique forthe 3D fabricat ion on metals.
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对于微加工区域的 AFM 成像表明, 应用原子
力显微镜进行的微加工实验可以得到具有良好尺寸
精度、轮廓形状及表面粗糙度的微加工区域。而
SEM 的成像表明基于 AFM 的单晶硅微加工是以塑
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